We demonstrate the existence of a finite formation time of strongly interacting plasma in nuclear collisions at RHIC from recent experimental data. To show this, we use a simple model based on Monte Carlo simulation of nucleus-nucleus collisions with realistic nuclear density distribution. The most striking feature of the experimental data -an absense of absorption of high transverse momentum pions in the rection plane direction for mid-peripheral collisions -points to the presence of a surface zone with no absorption and strong suppression in the inner core. A natural interpretation of such a zone should be the plasma formation time T ≃ 2-3 fm/c. With this assumption we discribe the angular anisotropy of high transverse momentum pions with respect to the reaction plane and the centrality dependence of nuclear modification factor in Au+Au and Cu+Cu collisions. Over the past five years four experiments at the Relativistic Heavy Ion Collider (RHIC) at Brookhaven National Laboratory have been searching for a new state of nuclear matter: the quark-gluon plasma. All experiments discoved the effect of particle suppression at high transverse momenta in the most central Au+Au collisions [1] . This phenomenon is consistent with the general expectation of pQCD calculations for final-state partonic energy loss or "jet quenching" in produced dense matter [2] . Quantitatively this effect is decribed by a nuclear modification factor, R AA , which is defind as:
where N binary is the average number of binary nucleonnucleon collisions in a particular centrality class. Recently, the PHENIX collaboration showed a preliminary result for the dependence of R AA on the azimuthal angle φ relative to the reaction plane in Au+Au collisions at √ s N N =200 GeV at RHIC [3, 4, 5] , Fig. 1 . The most interesting feature of these data is that, at event centrality class 50-60%, for transverse momenta above 4 GeV/c, in-plane R AA equals to one within the errors. This implies no absorption at all for high p t pions. For such high momenta, Cronin effect [6] is negligible and can not bring R AA close to one. At the same time, a significant particle absorption is seen in out-of-plane. At this event centrality class the amount of nuclear matter is still significant in all directions. It's puzzling that a high momentum parton can "punch through" the interaction zone in the in-plane direction but may be stopped in the other direction. Apparently, parton energy loss calculations can't describe this feature of in-plane R AA =1, e.g., see Fig.5 in [4] . In this paper we offer an alterbative explanation of this and certain other features of the data.
We use a simple model using the Monte Carlo simulation of nucleus-nucleus collisions based on the Glauber approach and discussed in detail in [7] . A Woods-Saxon density distribution was used in most cases. We restrict ourselves to the data of high p T pions with transverse momentum above 4 GeV/c, where R AA does not depend on p T . We assume that all high p T pions are produced by parton fragmentation and that the number of partons is proportional to N binary . If there is no absorption, R AA =1 in all directions and the shape of the event is isotropic. To explain the experimentally observed feature of in-plane R AA =1, we investigate the role of purely geometrical factors. In our model, jets which have to travel through the medium at some direction from thier production point to the surface less than a distance L will leave the interaction zone unmodified. Jets originating in the core region deeper than L suffer significant energy loss and are completely absorbed. The whole picture looks like a pure corona jet production, but we allow this corona region to be larger than a Woods-Saxon type skin. The cut-off parameter L should be on the order of the size of the in-plane interaction zone at 50-55% centality, about 2-3 fm.
The nuclear modification factor versus angle φ, R AA (φ), by definition is a single particle inclusive parameter. This is a measure of the number of partons dN produced in a particular direction within dφ. To estimate this number, we do the following: first, we generate a spatial distribution of parton production points by Monte Carlo simulation of nucleon-nucleon binary collisions, N coll , transverse to the beam direction plane. This forms an "almond" shaped interaction region. The time evolution of this shape during the first 2-3 fm/c is less than 20%, see Fig.7 in [8] and can be neglected. Second, we have to select the direction towards the observer and its orientation with respect to the reaction plane for a particular collision event. For example, in Fig. 2 (a) , the observer is positioned exactly in the reaction plane on the right side. We draw a cut edge through this "almond" at depth L from the observer side. In Fig. 2 (a) we apply such a cut by stepping to the left by distance L from the envelope of the Woods-Saxon nuclear radius. All jets, produced to the right of this cut, traveling towards the observer will escape without any interaction. All partons produced in the same direction but deeper than L will be completely absorbed by the medium and are not ploted in the figure. The observer can't see part of the back side of the collision. A mirrored picture will be seen by the observer from the left. We can calculate R AA as a ratio of the seen collisions, N coll , to the total N binary . A more complicated production zone appears when one tries to detect particles out of the reaction plane direction, as shown in Fig. 2 (b) . This is the case when the observer detects particles exactly out of plane in the direction to the top of the plot. Here the cut edge goes through the "almond" at distance L down from the envelope of the Woods-Saxon radii. A significant portion of the collisions in the central region is cut off. Consequently, the number of produced high p T particles out − of − plane will be smaller than those in − plane. We estimate R AA as an average of the R in AA for in − plane and R out AA for the out − of − plane case.
Jet energy loss can not happen in an infinitely thin layer. Therefore, we smooth the cut edge (say, in Fig. 2 (a), it is the left edge). An arbitrary weight function in the form of a Fermi distribution with diffuseness parameter a was applied: weight(l) = 1 1+exp((L−l)/a) . The parameter a was varied from 0.01 to 0.5 fm. The results do not change significantly in this parameter range. A maximum deviation of 5% was obtained for a=0.5 fm, only in very peripheral collisions. The default value was choosen to be a=0.2 fm, which produces a diffuseness of the cut edge at about 1 fm . There is one free parameter L in our calculation, which was adjusted to get R in AA =0.9±0.1 for 50-55% centrality, yielding L=2.3±0.6 fm. This is close to what is seen experimentally and leaves some room for Cronin enhancement [6] , if any.
Another experimental variable, v 2 , describes the elliptic shape of the nucleus-nucleus collision in azimuthal angle.The particle distribution in the azimuthal direction can be described by the amplitude v 2 of the second Fourier coefficient , dN/dφ=N(1+2v 2 cos(2φ)). All other components are known to be small [9] . A priori, within the frame of our model, there may not be an exact cos(2φ) dependence. Thus, we estimate the value of v 2 as v 2 =1/4(R plane. By an additional investigation, we found that in our model R AA has almost perfect cos(2φ) shape. The results of our calculations are shown in Fig. 1 and Fig. 3 . We can successfully describe the data for R AA inand out-of-plane for all centrality classes. The parameter v 2 reaches 11-12% in mid-central events (centrality 30-35%) and nicely follows the trends observed in the experiments [5, 10] . Our result disproves the assertion that jet quenching models can not explain the measured v 2 at high p T [11] . We investigated the sensitivity of our result to various assumptions. First, we consider the thickness of the material integrated over the path length as a critical cutoff parameter. The centrality dependence becomes very strong in this case and can not describe the data. We find similar disagreement using a quadratic dependence of the absorption cut (∝ ρldl). Another premise tested uses the number of participant nucleons, N part , instead of N coll . In this case the centrality dependence is weaker than in the experimental data with a maximum value of v 2 of 5%. Similar calculations are performed for a nucleus in the hard sphere model: using a cut-off parameter of L=2.7 fm, we can describe the centrality dependence for R in AA but fail to reproduce the R out AA value. In this case, v 2 is rather large, reaching 20%.
In Fig. 4 , we plot our results for R AA at high p T in Cu+Cu collisions at 200 GeV using L=2.3 fm. It is worth mentioning that calculations were done before preliminary experimental Cu+Cu data were presented [13] . The maximum v 2 value at high p T for Cu+Cu was found to be 5-6%. Fig. 4 shows our estimate for Au+Au and Cu+Cu collisions in comparision with PHENIX experimental data.
Within our model we can also describe R AA =0.36 for neutral pions in Au+Au collisions at √ s N N =62.4 GeV [4] in most central events as measured by PHENIX. In this case we get even larger value L=3.5 fm and v 2 reaches 11%.
What could be the physical interpretation of the geometrical cutoff L? Our guess is that it is not actually spatial, but a time cutoff, T = L/c. If this were the parton formation time, it should be momentum depen- dent, but in the experiment R AA is essentially constant for momenta above 3-4 GeV/c. It is more natural to assign this parameter T to a "plasma" formation time, or, at least, the time when parton energy loss actually starts. This gives a simple and elegant interpretation of the effect: particles produced close to the surface of the collision zone have time, about 2-3 fm/c, to escape. After that time a very dense and strongly interacting matter is formed and this matter absorbes high p T partons. The time we found is almost an order of magnitude larger than many of the theoretical models used so far, especially hydrodynamic models [8] . One justification for such a long time could be the naive speculation that some sub-structures or quasiparticles must form before partons suffer from a significant energy loss. Or there may be the effect of retarded chromodynamic potentials: a produced parton needs time "to realize" how hot and dense the surrounding matter is before collisional and radiation energy losses start. A novel scenario of "polymer chains" in quark-gluon plasma was proposed recently by E. Shuryak and J. Liao [14] . These authors suggest that jet energy loss is small "untill the matter cools down and polymerizes properly", which needs some latent time. Undistorted production of high p T particles from the corona region explains the lack of change of hadron distributions in forward jets with centrality and orientation relative to the reaction plane [15] . The appearance of large v 2 for high p T mesons simply from the collision geometry means that the contribution of elliptic flow to v 2 should diminishes at p T above 4-5 GeV/c. In conclusion, we present an experimentally based alternative to the paradigm of traditional parton energy loss models. Based on PHENIX preliminary experimental data for reaction plane angular dependence of R AA , we have estimated the thickness of the "corona" in high p T particle production. We decribed the R AA and the v 2 centrality dependence well for Au+Au collisions and made predictions for the Cu+Cu case. The large v 2 seen in experiments at high p T can be assigned to the collision geometry and strong absorption, not flow of high p T particles. We attribute the visible "corona" thickness to the plasma formation time.
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